consequently in every case the onset of symptoms occurred whilst they were under the close observation of medical officers. It was our practice to treat all cases of syphilis in special venereal diseases wards of general hospitals under the care of venereologists and of a trained staff of orderlies, the patient remaining in hospital until the syphilitic lesions were completely healed, when he was discharged to attend for further treatment as an out-patient. As a result of this policy, all the patients in the series were seen and treated by venereologists from the onset of symptoms, with the assistance of the medical specialists in the various hospitals concerned.
In civil clinics, on the other hand, it is customary to treat almost all cases of syphilis as out-patients from the commencement of treatment. As a result it seems to be reasonable to suppose that, if encephalopathy develops, this condition may not be observed, and that death, if it ensues, may quite likely be certified as due to cerebral haemorrhage, or that some similarly convenient diagnosis may be made. The medical practitioner who is called upon to deal with the patient is unlikely to be aware that he is undergoing antisyphilitic treatment, and he can hardly be expected to make an accurate diagnosis without this essential information. For this reason I am inclined to believe that arsenical encephalopathy is much more common than the reports previously published suggest. It is noteworthy that the highest rate of incidence hitherto recorded appears to have been in patients treated by massive arsenotherapy, and it will be appreciated that all these patients are treated in hospital under careful and continuous observation. of arsenical encephalopathy were reported, all occurring in members of the armed Forces. (See Fig. 5.) Of this number only 2 cases occurred in British patients, as compared with 185 in Indian patients. The total number of patients admitted for antisyphilitic treatment during the period under review was 41,160, of whom 36,300 were Indians and 4,860 were British; this gives a combined incidence of 1 in 220 patients, but with a contrasted racial incidence of 1 in 196 Indian patients and 1 in 2,430 British patients. Of the 187 patients, 60 recovered and 127 (67-9 per cent) died. The incidence of fatal cases was as follows: combined, 1: 324; for Indians, 1: 290'; for British, 1: 2,430 patients.
The interval in days between the onset of symptoms and the first injection is shown in Table 6 . In approximately half the number of cases 'injections were given once weekly, the dosage for Indians being usually 0A45 gramme of neoarsphenamine -and for British 0-6 gramme; in the remaining cases injections were given twice weekly, and the dosage for Indians was usually 0 3 gramme of neoarsphenamine and for British alternately 0 3 and 0 45 gramme. 
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On 5.7.44, after the fourth injection, the patient's temperature rose to 102°F, returning to normal within 48 hours. On 9.7.44 the fifth injection was given. Approximately 30 hours later he had a sudden epileptiform fit and became semi-comatose. Photophobia was marked. temperature normal, pulse rate 120 and very feeble. One hour later coma had deepened and there was a right facial paresis with occasional twitching of the muscles on the affected side. The pupils were dilated and the arms and legs spastic, with exaggerated deep reflexes; abdominal reflexes were absent and there was a flexor plantar response. There were marked athetoid movements of the right hand. Seventeen hours later the general condition was deteriorating and the coma deepening; pupil reactions were extremely sluggish. Shortly afterwards there was marked cerebral irritation with restlessness, and 48 hours after the onset there were signs of returning consciousness. The temperature was 100°F., pulse 120, 
On 6.3.45, 24 hours after the fourth injection, the patient complained of dizziness and marked irritation of the skin and shortly afterwards fell down. Two hours later he became semi-comatose and was acutely apprehensive and restless, with athetoid movements of both arms. The pupils were dilated and reacted sluggishly to light ; corneal reflexes were present.
Deep reflexes were exaggerated, abdominal reflexes were absent and there was a flexor plantar response. The coma gradually lessened 24 hours after its onset, but the patient remained acutely apprehensive for a further 4 days, at the end of which time his condition was normal. He On 6.3.45, the patient suddenly had a fit, clonic in type, and immediately became deeply comatose. He was very restless. The pupils were widely dilated and reacted sluggishly to light; corneal reflexes were present. Abdominal reflexes were absent, deep reflexes were exaggerated and there was a flexor plantar response. Blood pressure 158/85. Temperature 101'F. Pulse 98. The condition remained unchanged until 15 hours later, when the temperature was 1056F. and the pulse thready and very rapid. Death occurred 3 hours later, 18 hours after the onset of symptoms.
Additional treatment.-BAL., 2 cubic centimetres every 4 hours, had been given. Pathological findings.-In the brain there was well marked pericapillary transudation. The perivascular spaces of His were very wide. Capillary endothelium was absent in almost all the finer branches. The periphery of the capillary lumen showed accumulation of small lymphocytes. A few small lymphocytes were also present in the brain tissue in the vicinity of these capillaries.
Case 12 During the night he had hallucinations, which occurred again on the two following nights, when he complained of hawks flying around his bed. Progress from then on was steady, and on 14.2.44 he was able to remember past events and to sit up and take food. From this time onwards he made an uneventful recovery, but he was mentally rather confused for several weeks, at the end of which time he was discharged to convalescence (10.3.44).
Additional treatment.-Repeated lumbar puncture. Sodium thiosulphate intravenously; adrenaline; glucose intravenously; fluids. 
The first injection was given intramuscularly, the second and third intravenously. On 3.11.43 the sore was healed. The patient was apparently well until about 10 p.m. when he began to have convulsions. This was not reported, and he was not seen by a medical officer until 8 o'clock the following morning, by which time he was in coma, having severe clonic contractions of the whole body. Pulse weak and rapid; respiration rapid and shallow. Temperature 104°F. Neck rigidity present, photophobia marked, pupils dilated but reacting to light. Constant twitching of face and jaw muscles. Lumbar puncture showed a clear fluid under slight pressure. Convulsions continued and became more severe during the day. Death occurred at 7 p.m.
Additional treatment.-This had consisted of repeated lumbar puncture, adrenaline fourhourly and intravenous glucose.
Pathological findings,-Brain: considerable congestion of all cortical blood vessels; no subarachnoid haemorrhage; no emboli found and no haemorrhage in the brain substance. At 6 p.m. on 10.9.43, whilst playing cards, the patient suddenly got up, complaining of a headache, and lay down on his bed. His face and hands began to twitch and he did not answer when spoken to. On examination the patient was found to be unconscious and very irritable, with extreme photophobia and muscular twitchings of face and hands. He was restless and plucking at the bedclothes. Temperature 101'F. pulse 112; blood pressure 130/85. Neck rigidity but no Kernig's sign. The upper limbs were not rigid but had marked athetoid movements. Deep reflexes were exaggerated, abdominal reflexes absent ; plantar response was flexor. Lumbar puncture showed clear fluid under slight pressure. At 6 a.m. on the following day the temperature rose to 104'F. and the patient was still very restless and irritable. Photophobia and twitching as before, patient still comatose. Respiration rapid and-sometimes stertorous. Some clonic convulsions of the body. During the next day the temperature gradually fell, to reach 100°F. towards evening. Coma was still present but patient much quieter with no convulsions. On 13.9.43 the temperature was normal and the patient quiet with signs of returning consciousness but disorientated. By the following day he was fully conscious and able to take fluids. Progress was uninterrupted from this time onwards, but he remained rather dazed and complained of headaches for 2-3 weeks He was finally discharged from hospital on 6.11.43.
Additional treatment. On the following day the temperature was 101°F. There was little change in the general condition. The patient was still semi-comatose but quiet. On 19.9.43 his general condition had improved and he was able to take fluids, although he vomited twice. On 20.9.43 he was fully conscious and taking fluids well. On 20.9.43 he was feeling well and mentally alert. From this time onwards he made an uninterrupted recovery; he was discharged from hospital on 26.10.43.
Case 3 is of particular interest, in that the patient was given a further injection of neoarsphenamine, after his recovery from encephalopathy, without any untoward effects.
Analysis of symptoms and signs in 187 cases
From a close study of the case histories of all patients, the following appear to be the more common symptoms and physical signs of arsenical encephalopathy.
Cases with gradual onset
Symptoms.-These include feeling vaguely unwell, apprehension, anorexia, apathy, drowsiness, confusion, answering questions slowly and vaguely, wandering aimlessly about, rowdiness, restlessness, incoherence, disorientation, headache, vomiting, gradual onset of convulsions and coma.
Clinical signs.-These include fever (usually 101°F. tending to rise), marked hyperaesthesia in many cases, dilated pupils which may or may not react to light. Corneal reflexes are present, abdominal reflexes almost always absent, deep reflexes increased; plantar responses are flexor. Athetoid movements, chiefly in the upper limbs, are a very constant sign, as are twitching of the facial muscles and rigidity of the neck. Kernig's sign is not present. Incontinence of urine is common.
Cases with sudden onset
The first indication was either violent convulsive fits with a very rapid onset of coma, or sudden and deep coma without fits. The clinical signs were as above.
Pathology in the Indian series
It was not possible in all cases to undertake a detailed pathological examination, but the brain was closely examined in at least 40 cases and I am indebted to Major Krainer for the following general description.
One subject only showed extensive hemorrhages and may be considered a typical hemorrhagic encephalopathy. One subject showed perivascular demylination; in that case death had occurred 72 hours after the onset of coma. The other subjects showed congestion, scanty hemorrhages (mainly perivascular), some round-celled infiltration (chiefly in the basilar portion of the pons), and viscous exudation without hemorrhage in the perivascular spaces. Oedema of the brain was not conspicuous.
Nomenclature of arsenical encephalopathy
A great variety of names have been given to this condition. These have been discussed by Alpers, who believes that the term, haemorrhagic encephalitis, is a poor one, because haemorrhage is not an important part of the process and is not inflammatory, thus the adjective is contradictory to the implication of the noun, encephalitis. "Brain purpura" is also inadequate, because the pathology is not a purpura but merely a purpuric rash. "Serous apoplexy" is not a good term, because it does not explain the picture in all cases. Alpers suggests the term, medullary perivascular necrosis. Globus and Ginsburg suggest the name, pericapillary encephalorrhagia, whereas Scheinker believes that "encephalopathy due to arsenic" is the best description, because it indicates that the pathological process is not an inflammatory one and, at the same time, it covers the vascular, Parnell and Dudley suggest anoxaemia as a possible causal factor and Byrne believes the condition to be the result of interference with tissue respiration. He suggests oxygen, given with a B.L.B. mask, and the injection of 10 cubic centimetres of a 10 per cent aqueous solution of methylene blue intravenously, thrice daily, to act as an oxygen transporter and possibly to counteract the oxidation of glutathione by arsenic.
In view of the fact that vitamin B1 deprivation may be a possible factor, it is suggested that this substance be given before treatment is begun. Certainly it would be important to estimate the vitamin B1 content of the blood and urine in these patients, and in the case of Indians the pyruvic acid level should also be investigated. Fortunately, before it was possible to arrange for these investigations, all cases of encephalopathy ceased because of the substitution of penicillin for arsenic in the treatment of syphilis.
The substance, BAL, was used in a number of cases but appeared to have little influence on the condition. Morphia is most valuable in controlling the convulsions and should not be withheld. In view of the fact that bronchopneumonia frequently supervenes, it was considered to be important to nurse patients who were comatose in the Fowler's position; the advantage of this has been borne out by Ransome, Paterson and Gupta.
A point of diagnostic importance is mentioned by Curtis, who stresses the value of the positive pressure tourniquet test (Rumpel-Leede phenomenon). He had applied this test to 7 of his patients in whom encephalopathy subsequently developed; all (with one exception) had a positive reaction before the onset of symptoms. It is of historical interest to note that Ehrlich recommended trephining of the skull as a method of treatment. No evidence that it has been performed, however, exists in the literature, and no instance of recovery following such an operation has been recorded.
Summary and conclusions
(1) An extensive survey of the literature has been made.
(2) A series of 187 cases of encephalopathy which occurred in India are reported and discussed.
(3) The condition is not so rare as has been supposed. Indians are particularly susceptible to it.
(4) Individual idiosyncrasy and anaphylaxis are believed to be important factors in its causation.
(5) Treatment is unsatisfactory. The most useful remedies are morphia, adrenaline and glucose saline. Vitamin B1 and oxygen are suggested as being of value. Nursing in Fowler's position is recommended.
In conclusion, I wish to thank all the venereologists who, by keeping such careful records, ,have enabled me to compile this paper; it is quite impossible to mention them all by name. I must, however, mention, Lieutenant-Colonels J. Eapen, N. V. Rao, and S. 
